AMENDMENTS TO THE CLAIMS : 

Cancel claims 26, 31, 32 and 33. 
Add new claims 34, 35 and 36. 

1. (CURRENTLY AMENDED) A photovoltaic cavity converter module for 
admitting therein concentrated radiation produced by a laser emitting a 
highly collimated power beam of coherent light having a selected 

wavelength and energy, and converting the admitted laser radiation at a 

high efficiency of about 6-5% 60 to about 70% into electrical power, said 
module comprising: 

(a) a housing having a cavity of generally optimized closed 
shape inside said housing, said cavity having a light input aperture or 
opening of a selected diameter with a total aperture area of Aj for the 
cavity, said aperture for ffifefeepfig admitting incident radiation thereon 

produced by the laser a-ed admlttm§ the iw-kte-Bt- fadiatlee into the 

cavity, the cavity having a total internal surface area A s and wherein the 
total aperture area of the opening being in a ratio of up to about 0.01 w 
less- of the total internal surface area of the cavity, such that the 
aperture allows only a relatively small portion of the radiation admitted 
into the cavity to escape out of the cavity, thereby trapping in the cavity 
the incident radiation admitted therein in an amount proportional to the 
ratio of the total internal surface area to the total entrance aperture area 
to thereby define the total energy trapped in the cavity, the beam 
VXM^S^Ah'^Jh^J^M, having a djajineter 

(b) a concentrator exterior o f the housing for intercepting and 
concentrating the laser radiation to a selected beam diameter smaller 
than the diameter of the aperture and for directing the radiation into the 

bousing.. through trie light input aperture to thereby capture the energy 

of the collimated laser beam; and 

(c) a plurality of photovoltaic cells within said cavity, said 
photovoltaic cells having an appropriate energy bandgap maximally 
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responsive to said wavelength for generating and to gen e rate said 

electrical power. 

2. (ORIGINAL) The photovoltaic module of Claim 1 wherein each 
said photovoltaic cell is a single junction cell having a receiving surface on 
which said laser radiation is incident. 

3. (ORIGINAL) The photovoltaic module of Claim 2 wherein each 
photovoltaic cell is provided with a back surface mirror for reflecting 
photons not absorbed by a photovoltaic cell on which said photons are 
incident. 

4. (ORIGINAL) The photovoltaic module of Claim 2 wherein said 
photovoltaic cells have a given quantum efficiency selected to optimize 
the conversion of said wavelength of said laser. 

5. (CURRENTLY AMENDED) The photovoltaic module of Claim 1 

wherein the con centrator compr i ses a primary concentrator and a 

secondary conc e ntrat o r, th e p rimar y concentrator fu rther including a 

Cassegranian comprising a primary concentrator" of~parabolic concentrator 

s^H^f^e-for prefocusing the laser radiation, and a hyperbolic secondary 

concentrator eHv^periaeUe-shape-for receiving pre-focused laser radiation 

from the parabolic a pri mmy concentrator and directing the beam into 

said opening. 

6. (CURRENTLY AMENDED) The photovoltaic module of Claim 5 
wherein said pri m ary a n d seco n da r y co nc entrators include inner end outer 
surfaces that are secondary concentrator has a mirrored inner surface . 
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7. (PREVIOUSLY PRESENTED) The photovoltaic module of 
Claim 6 wherein said secondary concentrator is a non-imaging, compound 
parabolic of hollow design. 

8. (CURRENTLY AMENDED) The photovoltaic module of Claim 6 
wherein said secondary concentrator has a Bezier optimized contour to 
provide a combination of an optima) maximum acceptance angle?.. at 
optimal concentration, and minimal minimum height. 

(ORIGINAL) 

9. (PREVIOUSLY PRESENTED)The photovoltaic module of Claim 5 
wherein said secondary concentrator is dielectric and further includes an 
integral extractor rod for guiding said light towards the center of said 
cavity and then to emit photons near uniformly in all directions to 
provide good angular isotropy of said photons. 

10. (CURRENTLY AMENDED) The photovoltaic module of Claim 1 

wherein the energy of the beam in coherent form e nters th e s ph er e where 

said energy scatters such that the probability of escape through the 

aperture is reduced in accordance with the ratio, an d wh erein the, overall 

concen tration of the module is at least 20-€>f Arte-A^4s^r9^i-ef-4ess . 

11. (PREVIOUSLY PRESENTED) The photovoltaic module of 
Claim 1 wherein said photovoltaic cells have an optimized energy 
bandgap to respond to said wavelength. 

12. (ORIGINAL) The photovoltaic module of Claim 11 wherein 
said photovoltaic cells have a peak of quantum efficiency response 
matching said wavelength. 

13. (CURRENTLY AMENDED) The photovoltaic module of Claim 1 

where i n the l oses radiation conta i ns a power component of a s electe d 



w avele ngt h and a mu l ti p lexe d or imbe d ded communications- "Compo n e nt - 
efe-dfffefen-t-wavejen§th; a nd 4 u rther- 1 ml odin a w herein 

(a) a a t l east some of the plurality of photo voltaic cells am4 

fast- photon- detectors within said cavity, at- least -some-ef-safd-eells-eaeh 

Having ha v e diffe re n t fm energy teandgap , bandqaps c orr e s p o n ding t o 

the power ••€o^>po^ent-"0f : th^-laser-i^atliatiof^ and aHeast-soTT^-ef-sald 

fast photo n ■dete ct ors — having on- e ne rgy hondgap correspon d i ng to the 

eornmunieatfons eempeneRt-ef the multiplexed-laser radiation; so that 

their spectral responses span different wavelength ranges; and 

(b) at least one wavelength filter associated with each photo 

voltaic cell , and another wave leng t h f il te r as soc iat e d w -ith each fast 

photon detector said wavelength filter comprising at least one of a 

Rug ate niter filters and stack interference filters, providing selective 

transmission and reflection of incident radiation eorrespoaeHnq to •the 

respective -ci w gy-bo-ndgops-of th e eel-te-e-nd — the fa$H : >h^^ 

cor wor eBts--and~t^ 

of the laser radiation by the eel-Is ami fey the fast phefce-n detectors 

h a ving — co rrc-s p ond * ng c n c rg y -fe&n doe as. 

14. (CURRENTLY AMENDED) The photovoltaic module of Claim 13 
wherein said photo voltaic solar cells are multi-junction cells setaf-eetis 

to allow frequency -H^r-Hrak^-^^ in thc-po w er com p eneR^-~af the 

multiplexed -beam . 

15. (CURRENTLY AMENDED) In combination, a photovoltaic 

m od ule and a rortecttng concentrator system ex te r na l of .the and - a 

photovoltaic module for admitting therein coherent radiation produced 
by a laser emitting coherent light at a selected wavelength and initial 
diameter, and converting the admitted radiation into electrical power, 
wherein: 
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(a) said module comprises: 

(1) a housing having a cavity of generally optimized 
closed shape inside said housing, said cavity having a total internal 
surface area A s and including an opening having a selected diameter 

smaller than the diameter of the light ta s e r- f a d i at -i e ft , and having a total 

aperture area Aj for admitting said light tesefH a odtefetefl into said cavity, 

said opening having an entrance aperture area Aj of in a ratio of up to 

about 0.01 ei iess of the total internal surface area of the cavity, such 
that the* aperture allows only a relatively small portion of the light 
f-a#ia&6R admitted into the cavity to escape out of the cavity, thereby 

trapping in the cavity the Hght-Fa^tetkm admitted therein in an amount 

proportional to the ratio of the total internals surface area to the 

entrance aperture area!-, the initial diameter of .the light bemg ...greater 

than the diam eter of th e opening; 

(2) a plurality of photovoltaic cells within said cavity, 
said photovoltaic cells having selected appropriate bandgap energy 
responsive to said wavelength to generate said electrical power; 

(b) said reflecting concentrator comprisesi 

(1) a primary concentrator for intercepting and 
concentrating said light tese^fatfefeefi from the selected diameter to a 
OrV- ;[ .7 driller,! lat.t.N r-itial g^Mieter., and 

(2) a secondary concentrator coupled to the for 

receiving said concentrated light lose r ra diatio n from the primary 

concentrator and further concentrating said light laser- radfafclOR from 
said primary concentrator to a diameter less than the diameter of the 
apertu re and Injecting the light into the housing through the ape rture ; 
and 

fe) said pketeveHsate module pesitiened -fer feeetvifKj safe! 
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16. (CURRENTLY AMENDED) The combination of Claim 15 wherein 
said reflecting concentrator comprises a reflecting Cassegranian 
concentrator. 

17. (CURRENTLY AMENDED) The combination of Claim 16 45 
wherein said Cassegranian concentrator comprises as sme primary 

concentrator a parabolic concentrator and as safd secondary coRccnb^tor 
a hyperbolic concentrator. 

18. (ORIGINAL) The combination of Claim 15 wherein each said 
photovoltaic cell is a single junction cell having a receiving surface on 
which said laser radiation is incident. 

19. (ORIGINAL) The combination of Claim 18 wherein each 
photovoltaic cell is provided with a back surface mirror for reflecting 
photons not absorbed by a photovoltaic cell on which said photons are 
incident. 

20. (ORIGINAL) The combination of Claim 18 wherein said 
photovoltaic cells have a given quantum efficiency selected to optimize 
the conversion of said wavelength of said laser. 

21. (CURRENTLY AMEDED) The combination of Claim 15 further 

fndti£rki-§ e seeonda^y •€6Reef^B' : ator-"5ystem fer-feeeiw^ ^r-e-feeysed said 

wherein the energy of the beam in coherent form' enters the cavity where 

said energy scatters such that, the probability of escape through th e 

aperture i s reduce d in acco rdance with the ratio, and wherein t he overall 
concen trat! on . of the . com I b i nation is. at J ea st? 0 . 
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22. (CURRENTLY AMENDED) The combination of Claim 2* 15 

wherein said secondary concentrator includes inner surfaces that are 
mirrored. 

23. (ORIGINAL) The combination of Claim 22 wherein said 
secondary concentrator is a non-imaging, compound parabolic of hollow 
design. 

24. (PREVIOUSLY PRESENTED) The combination of Claim 22 
wherein said secondary concentrator has a Bezier optimized contour to 
provide a combination of maximal acceptance angle, maximal 
concentration, and minimal height. 

25. (CURRENTLY AMENDED) The combination of Claim 21 wherein 
said secondary concentrator is dielectric and further includes an integral 
extractor rod extending into the housing for guiding said light towards 
the center of said cavity and toen to emit photons near uniformly in all 
directions to provide good angular isotropy of said photons. 

26. (CANCELLED) The-^^bma^efvo^Clai r ri l &-¥4^^f^^--f^^-^ 

27. (ORIGINAL) The combination of Claim 15 wherein said 
photovoltaic cells have an optimized energy bandgap to respond to said 
wavelength. 

28. (ORIGINAL) The combination of Claim 27 wherein said 
photovoltaic cells have a peak of quantum efficiency response matching 
said wavelength. 
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29. (ORIGINAL) The combination of Claim 15 further including 
means for transferring waste heat from said photovoltaic module to a 
back surface of said primary concentrator for radiation into the 
surrounding environment. 

30. (CURRENTLY AMENDED) The combination of Claim 15 further 

inc luding 

„ f Formatted: Indent: First line: 0.5" ; 

(a) a plurartv of photo voltaic cells within said cavity, at least ' - 

s ome of said c ells ea ch having different energy ba ndaaps so that thetr 
spectral responses span a least a portion of the spectrum of t he incident 
radiat ion; and 

f b) at least one wavelength filter a ssociated with each cell, said at 
least one wavelength niter com prising Ru gate filters and a co m bina tion 
of Rugate filters a nd stack interference filters, t hereby providing 
selective transmission or reflection of incident radiation wtoelfH^M 

5€€0r}4--eeff espeedin 

said' phot o vofe o lc cell s hav e on en ergy hond gap-moxim o liy resp onsive fee 

d e t ecto rs ha v e haw on energy bo'ndgap rnoxim a ily -f e spo BS ive to the 

eef¥H ; mjf#€otiot^^ arc do multiple x ed,. 

3 1 - (CAN CE LLE D) The combination of Claim 30 wherein ■aat€l-€dte 

th e -p o wer compone nt o r th e comfnunlcotions comp one nt of the 
multiplexed- iasep-beaf^T 

32. (CANCELLED) The-eomb+nafeen of claim 30- further -eempristogf 
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at;- least one w a velength s electi v e filter associ a te d - with each 

corresponding p-hefcevettete eeH 7 - said filter associated with the eeHs 

re sp onsi ve- to the » power com ponent - for filt ering the communicat i ons 

component from the mHltiple^ed-"Wavelee§thS} and--the--fHter~ass0eiated 

with the — fast - photo n detectors respon s ive t o the c omm iinf cations 

eompenenfc-fof fHtef4n§- the power component- from the-fBtiltlplexed 

wave l engths, such that colls — res p ons i ve to the power component 

predoee-— an -efeetrieal -power oetptrt- and- - fast -photon detectors 

responsive "to the eoinfriHrK^feations ~ eo rnpenen t -~*pfO€k:iee a 

eemnwnleatk^ns -et+tpub 

33. (CANCELLED) The combi na ti o n o f claim 32 w herein each -filter 
comprises a fttifjate-fNtef; for reflecting one of the components of the 

eaeh cell end to each fast photon detector for which the eel! and ea-eh 

faet-f>note n -eeteetef — ^^sp^Bs^e-^r- p rod^ein^ 
etitprffcT 

34. (New) A photovoltaic cavity converter module for admitting 
therein radiation produced by a laser emitting a power beam in the form 
highly collimated coherent light having a selected energy, wavelength 
and relatively large diameter, and converting the admitted radiation at a 
high efficiency of at least 60% into electrical power, said module 
comprising: 

a housing having a cavity of generally optimized closed 
shape inside said housing and having a total internal surface area A S/ 
said cavity having a light input aperture of a selected diameter smaller 
than the relatively large diameter of the beam for admitting said beam, 
the aperture having a total aperture area of A| for the cavity; 

a concentrator external of the housing for intercepting the 
laser and reducing the diameter of the beam to a diameter smaller than 
the aperture for concentrating the laser radiation and for directing the 
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energy of the light contained in the relatively large diameter power 
beam produced by the laser into the small diameter of the aperture; 

the total aperture area of the aperture being in a ratio of up 
to about 0.01 of the total internal surface area of the cavity, such that 
the aperture allows only a relatively small portion of the light admitted 
into the cavity to escape out of the cavity, thereby trapping in the cavity 
the light admitted therein in an amount proportional to the ratio of the 
total internal surface area to the total entrance aperture area to thereby 
define the total energy trapped in the cavity; and 

a plurality of photovoltaic cells within said cavity, said 
photovoltaic cells having an appropriate energy bandgap maximally 
responsive to the wavelength of the light for generating said electrical 
power; and 

wherein the cavity converter module exhibits an overall 
concentration of at least 20. 

35. (New) The photovoltaic cavity converter module of 
claim 34 wherein the concentrator comprises a first concentrator stage 
for intercepting and reducing the diameter of the beam to a first smaller 
diameter, and a second concentrator stage coupled to the aperture for 
intercepting the beam of smaller diameter and further reducing the 
diameter to less than the diameter of the aperture and for injecting the 
light into the housing, 

36. (New) The photovoltaic cavity converter module of 
claim 34 wherein the second concentrator stage further includes an 
extractor located within the cavity for distributing the light inside the 
cavity such that the energy of the beam in coherent form enters the 
cavity where said energy scatters such that the probability of escape 
through the aperture is reduced in accordance with the ratio. 
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37. (New) The photovoltaic cavity converter module of 
claim 35 wherein the extractor comprises a rod extending from the 
aperture to the center of the housing for guiding the light towards the 
center of the cavity and for emitting the light substantially uniformly in 
all directions within the cavity. 
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